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Previous studies found that children with ASD tend to participate in lower amounts of 
physical activity (PA), accumulate greater hours of screen time (ST), and have poorer sleep quality 
(SQ), compared to typically developing (TD) youth. Unfortunately, these poor health behaviors 
put youth with ASD at a high risk for developing obesity, as well as other obesity-related 
conditions (e.g. Type 2 diabetes). In order to reduce this risk, it is critical to understand the factors 
that affect activity levels and sleep in youth with ASD. Several studies have demonstrated that 
parents may have a large influence on social behaviors in youth with ASD, however, no studies 
have focused on the association between parent and child health behaviors in youth with ASD. 
Therefore, the purpose of the current study was to examine the association between parent and 
child PA, sedentary behavior (SB), ST, and SQ in youth with ASD. Data was collected from 15 
child (ages of 6-17) and parent pairs, recruited from a private school in Central Orlando. Daily 
minutes of PA, SB, and SQ were measured using an Actigraph accelerometer, that both children 
and parents wore on their wrist over a 7-day period. Parents and children also completed surveys 
that inquired about both their PA and ST levels during weekdays and weekend. Pearson 
correlations found significant positive associations between objective parent and child PA and both 
self-reported weekend PA and ST. This is the first study to examine associations between parent 
and child health behaviors in youth with ASD, finding positive correlations between PA and ST 
during the weekend. These findings suggest that there is a relationship between parent and child 
activity levels in youth with ASD. It is critical for future work to examine the causal factors of this 
relationship between parent and child activity levels in 
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youth ASD populations. Such results may support the inclusion of parents to develop more 
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  INTRODUCTION 
The prevalence of Autism Spectrum Disorder (ASD) diagnoses has been increasing in the 
past several years, with 1 in 54 children in the United States receiving a ASD diagnosis (CDC, 
2020).  ASD, is a neurodevelopmental disorder that typically is diagnosed in early childhood, is 
characterized by delayed language and communication abilities, impaired social skills, and 
participation in repetitive and rigid behaviors (Bremer et. al., 2016).  Other common symptoms of 
ASD may include emotional and behavioral problems, such as inattention, disruptive behavior, or 
high anxiety levels (Hickey et. al., 2020; Maskey et. al., 2013). Unfortunately, such characteristics 
may affect the quality of life of these children, and can negatively impact health behaviors, such 
as physical activity (PA) and sleep quality (SQ), which are critical to healthy growth and 
development (Chia-Hua Chu et. al., 2020). Additionally, the negative impact on health behaviors 
may increase the risk of developing both physical and psychological health conditions that could 
extend into adulthood. For example, children with ASD are twice as likely to become obese 
compared to typically developing (TD) youth, which may be partially due to factors such as low 
PA and high levels of sedentary behavior (SB) (Must et. al., 2017).  Given that there are health 
disparities between youth with ASD and TD youth, it is critical to further examine factors that can 
affect health behaviors in youth with ASD. 
Studies comparing physical activity (PA), sleep quality (SQ), and screen time (ST) in 
children with ASD with TD youth have found that children with ASD tend to participate in lower 
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amounts of PA, accumulate greater hours of ST, and have poorer SQ (Garcia et al., 2019; Healy 
et al., 2019). For example, a recent study by (Gehricke et. al., 2020) reported that 18% of 
adolescents with ASD did not participate in any PA compared to only 4% of TD adolescents. A 
study by (Chonchaiaya et. al., 2011) reported that children with ASD were more likely to exceed 
the recommended guidelines of ≤ 2 hours of daily screen time than TD children. Overall, studies 
have consistently shown that a large percentage of youth with ASD display irregular sleep patterns 
(Cortesi et al., 2010; Healy et al., 2019). A study by (Moore et. al., 2017) reported that 80% of 
youth with ASD reported sleep disturbances compared to only 25% of TD youth.  As mentioned 
eariler, such poor health behaviors may negatively affect other factors, such as mental health or 
social development. For example, a low quality of sleep in children with ASD may also result in 
less social interaction with other children (Devnani et. al., 2015). From the literature, it is clear 
that youth with ASD have a poorer health profile compared to TD youth, and therefore, it is critical 
that further research is conducted to identify factors affecting these health behaviors in youth with 
ASD (Healy et. al., 2018).  
Several studies have investigated individual, social, and environmental factors associated 
with health behaviors of children with ASD (Healy & Garcia, 2018). The majority of research has 
focused on factors associated with participation in PA, with findings suggesting that psychosocial 
factors, such as friend and family support, may play a role in determining levels of PA in youth 
with ASD ( Healy et. al., 2019; e.g. Ding et. al. 2011; Davison and Lawson, 2006). Factors in the 
home can also influence on health behaviors. For example, having media equipment in the 
bedroom of the child may affect the levels of screen time and PA they engage in (Healy et. al., 
2019; Maitland et. al., 2013). For example, having a TV in the bedroom has shown to be associated 
with a greater amount of screen-time viewing (Jago et. al., 2012)
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One area that has not been explored is the relationship between parent and child health 
behaviors in an ASD population. There is sufficient evidence to show that parental support for PA 
is associated with increased PA participation in TD youth populations (Brown et. al., 2020). 
Similarly, studies in TD youth have also found a link between parent and child screen time 
(Lauricella et. al., 2015). In fact, prior research found that high levels of sedentary behavior in 
parents was predictive of greater sedentary behavior in TD children, and children who watched 
more than 2+ hours of ST per day, typically had parents who also had high levels of ST (Jago et. 
al., 2010; Jago et. al., 2012). Finally, although not as much research has been conducted in this 
area, significant associations have been found for reported parent and child sleep disturbances in 
TD populations (Rönnlund et. al., 2016).  
Despite the existing research that depicts the significant association between parent and 
child health behaviors in TD population, there are a limited number of studies that have examined 
the association between parent and child health behaviors in youth with ASD. Interestingly, prior 
research in ASD populations stresses the importance of parent support in providing optimal 
treatment for youth with ASD, however, those studies focus on clinical and education-based 
therapies rather than preventive health behaviors (Srinivasan et. al., 2014). Given the importance 
of parent health habits on TD youth’s health habits, coupled with the increased importance of 
parent support to enhance treatment effectiveness in youth with ASD, it is critical that studies in 
youth ASD populations examine the link between parent and child health behaviors in a sample of 
children and adolescents with ASD. 
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REVIEW OF THE LITERATURE 
Autism Spectrum Disorder is a neurodevelopmental disorder that can be characterized by 
deficits in socialization skills, behavior, and communication (Bremer et. al., 2016; American 
Psychiatric Association, 2013). This disorder can be diagnosed as earlier as 2-3 years of age (Angie 
W.S. et. al., 2015). Currently, the Centers for Disease Control (CDC) states that 1 in 54 children 
are diagnosed with ASD each year, which is a large increase from 1 in 150 estimated back in 2000 
(CDC, 2018; CDC, 2020). Other characteristics often seen in youth with ASD include stereotypical 
or repetitive movements (hand flapping), and rigid or inflexible behaviors. Unfortunately, these 
types of symptoms may interfere with daily functioning and negatively affect the physical and 
mental health of this population (Bremer et. al., 2016; Bodfish et. al., 2000).   
Health Behaviors in Youth with ASD 
Physical Activity (PA) 
Physical activity is critical for optimal health in youth, especially youth with ASD (CDC, 
2014; Bremer et. al., 2016). A recent meta-analysis by (Healy et. al., 2018) reported that youth 
with ASD who participated in sufficient amounts of PA were more likely to have better 
coordination, balance, muscular and aerobic fitness, and social function compared to youth with 
ASD that did not participate in any PA.  Research examining health behaviors in youth with  
5 
ASD has primarily focused on PA levels, with limited studies examining sedentary behavior or ST 
(Srinivasan et. al., 2014). Most of these studies determined that youth with ASD do not meet the 
recommended 60+ minutes of daily PA (Srinivasan et. al., 2014). For example, a previous study 
found that only 12 % of children with ASD(from a sample of 83) met the recommended levels of 
PA, and another study reported similar results, with only 14% of children with ASD meeting the 
recommended amounts of PA (Stanish et. al., 2017; Must et. al., 2017).  Additionally, the majority 
of research has found that youth with ASD have lower amounts of PA compared to their TD 
counterparts (Healy & Garcia, 2018; Garcia et. al., 2019). Studies by (Mccoy et. al., 2020; Mccoy 
et. al., 2016) found that adolescents with ASD are 60% less likely to participate in PA compared 
to their TD peers.  Additionally, a study done by (Stanish et. al., 2015) found that only 68% of 
adolescents with ASD found sports enjoyable, compared to 95% of TD adolescents. It is also 
important to note that these differences were found using both subjective and objective 
assessments of PA (Healy, Haegele & Garcia, 2018; Bandini et. al., 2013). 
Screen Time (ST)  
Sedentary behavior in youth with ASD has been a growing concern as it has been linked 
with adverse health outcomes, including obesity, lower self-esteem, and poorer academic 
performance (Ekris et. al., 2016; Healy et. al.,2019). Sedentary behavior (SB) is often represented 
by screen time(ST) because over 50% of  SB is made up of ST and there has been more adverse 
health effects linked with ST over any type of SB (Healy et. al., 2019). Although there has been 
limited research on ST amounts in youth with ASD, it was found that this population spends more 
time viewing television compared to their TD peers (Healy et.al., 2017). For example, a recent 
study by (Healy et. al., 2019) found that youth with ASD were 36% less likely to meet ST 
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recommendations (≤ 120 minutes per day) compared to TD youth. Similarly, another study 
reported that children with ASD were shown to spend an hour more in SB on weekdays compared 
to TD children, with differences shown to be from the excessive amounts of ST in the ASD 
population (Must et. al., 2014). Finally, one study reported that youth with ASD reported on 
average a maximum of 150 minutes of ST per day compared to TD youth who had a maximum of 
120 minutes of ST per day (Healy et. al., 2017).  
Sleep Quality (SQ)  
Sleep quality is often viewed as the sum of several sleep indicators, most notably sleep 
duration and sleep efficiency, defined as the percentage of time asleep compared to the total 
amount of time in bed (Cortesi et. al., 2010). Overall, studies have reported that children with ASD 
do not meet the recommended sleep guidelines of 8-9 hours of daily sleep duration or achieve 85% 
or higher sleep efficiency (Healy et. al., 2019). Additionally, the majority of research on SQ in 
youth populations suggest that SQ is poorer in youth with ASD compared to TD youth (Mazurek 
& Sohl, 2016; Richdale & Schreck, 2009; Healy et. al., 2019).  One study found that 50% to 80% 
of youth with ASD reported sleep disturbances compared to only 10% to 50% in TD youth (Clesi 
et. al., 2018; Richdale & Schreck, 2009). Additionally, (Healy et. al.,2019) found that youth with 
ASD were 50% less likely to meet the recommended sleep duration compared to TD youth. The 
majority of research, however, has utilized only subjective measures, typically in the form of 
parent-reports, rather than objective assessments of SQ (Garcia et. al., 2019; Healy et. al., 2019). 
Factors associated with health behaviors in youth with ASD 
Numerous studies have examined factors associated with participation in health behaviors 
in TD youth, and there is growing interest in examining these relationships in youth ASD 
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populations (Healy et. al., 2019). A common approach used to examine factors associated with 
health behaviors is the use of the Social Ecological Model (SEM), developed by 
(Bronfenbrenner,1979). The SEM approach typically examines individual-, social-, and 
environment-level factors that affect health behaviors. The following sections will describe the 
SEM approach to health behaviors in TD populations and then will apply this model to ASD 
populations. Although, environmental-level factors are typically described following social factors 
for the purpose of addressing the gap in the literature for the current study, the social levels will 
be described last.   
Individual level factors associated with health behaviors 
TD youth populations  
Numerous studies have examined individual-level factors associated with PA, ST, and SQ 
in TD populations, with research suggesting that factors such as age, gender, self-efficacy, and 
enjoyment may be positively or negatively associated with health behaviors. A study regarding 
PA levels in TD youth found evidence suggesting that both male and younger adolescents engage 
in more PA than females and older adolescents (Singh et. al., 2008). Additionally, a review done 
by (Craggs et. al., 2011) investigated how self-efficacy and PA levels correlated in adolescents. It 
was found that there was a positive correlation between both. Age is also associated in increased 
levels of ST. For example, one study found that as children get older their amount of ST increases. 
There also was an association between individuals that were ethnic minorities or had a low socio-
economic status (SES) and increased amounts of ST (Brodersen et. al., 2007). SQ was found to be 
greater in TD children who were younger or had a higher socio-economic status (SES). It was also 
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found that children from minority groups were more likely to have worse SQ (Vaughn et. al., 2015; 
Matthews et. al., 2014).  
ASD youth population  
There is research that suggests that factors affecting TD youth’s behaviors are similar in 
youth with ASD, however it is much more limited. For example, it was found that as age increases 
the levels of PA decrease in youth with ASD. However, sex was inconsistently associated with PA 
levels, with a few studies finding no differences in PA between females and males diagnosed with 
ASD (Jones et. al., 2017).  Psychological factors also appear to affect health behaviors in youth 
with ASD (Healy & Garcia, 2018). For example, youth with ASD reported low levels of both PA 
enjoyment and self-confidence regarding participation in PA (Brown et. al., 2020; Paquet, Olliac, 
Golse & Vaivre-Douret, 2016). Additionally, some individuals in this population may view PA as 
a social challenge (e.g. fear of socialization or exclusion) (Healy et. al., 2013).  In contrast, youth 
with ASD reported that they preferred engaging in ST behaviors rather than participating in PA 
(Healy & Garcia, 2018). Larger ST viewing times in this population has been associated with the 
mindset that the Television is far less intimidating than participating in sports or other forms of 
PA (Healy et. al., 2018). Similar to PA, studies have reported that as children with ASD age, their 
SQ decreases (Healy et. al., 2019). For example, one study done by (Garcia et. al., 2019) found 
that of 49 participants, only 21 met sleep recommendations and they significantly younger than 
the rest of the samples. Psychological factors, such as perceived stress, may also have a negative 
effect on SQ in this population.
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Environmental factors associated with health behaviors 
TD youth populations  
Research suggests that environmental factors such as, home or neighborhood environment 
are associated with PA, ST, and SQ levels in TD youth. There was a negative association found 
between PA levels in TD youth and high crime rates, large number of roads, and increased traffic 
near an individual’s home (Davison and Lawson ,2006). Another study found associations between 
a presence of a television in a child’s room or adverse neighborhood qualities (e.g. sidewalks, 
vandalism ,presence of sidewalks) and increased ST amounts in TD youth(Healy, Garcia, & 
Hagele  2018). It was also found that less limits on television watching was associated with an 
increased amount of ST in children. Low socioeconomic status (SES) has also been linked with 
poorer SQ in TD youth (Jarrin et. al., 2014). SQ in TD children is associated with particular 
household environments. One study found that children with suboptimal sleep environments (e.g. 
too loud, too hot/cold) have a higher risk of poor SQ than, their peers that have optimal sleep 
environments (Wilson et. al., 2014).  
ASD youth populations  
Although a few studies have reported similar results regarding environmental factors and 
health behaviors in ASD youth populations, there is some evidence to suggest that environmental 
factors may play less of a role in influencing health behaviors compared to individual- or social-
level factors (Healy, Haegele, & Garcia, 2018). A few notable environmental factors that impact 
PA participation in the population include a lack of 
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transportation to PA programs, faulty equipment, and a general lack of PA programs that are 
geared towards youth with ASD (Brown et. al., 2020; Obrusnikova and Miccinello, 2012). 
Interestingly, the presence of a television in the bedroom was linked with both greater amounts of 
ST and less time spent asleep in youth with ASD (Healy, Haegele, & Garcia, 2018).   
Social-level factors associated with health behaviors 
TD youth populations    
There has been an abundance of research regarding the association between social-level 
factors and health behaviors in TD populations (Strauss et. al., 2001). Previous studies have 
reported that peer-related factors, including the presence of peers, peer support, and peer 
participation in PA may increase levels of PA in TD youth (Beets et. al., 2006; Sawka et. al., 2013; 
Garcia et. al., 2016).  Interestingly, for TD populations, friend support may be more important for 
PA levels in females compared to males (Beets et. al., 2007). Friends also have an influence on ST 
amounts. For example, one study found that friend groups that were part of sports teams influenced 
less ST among each other (Garcia et. al., 2017). For SQ, it appears that parent factors are the 
primarily social influence in TD youth, which is discussed in subsequent sections.  
ASD youth populations  
Research suggests that ASD youth may face different social barriers than TD youth, 
however, both TD youth and youth with ASD have indicated that levels of social support are linked 
with participation in PA (Healy & Garcia, 2018). For example, although bullying was not related 
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to PA levels in TD youth, a study by (Healy & Garcia, 2018) reported that youth with ASD 
participated in less amounts of PA due to fear of bullying. Additionally, one study found that 
greater ST amounts were associated with the number of close friends and low prosocial behavior 
rating from their parents (Healy & Garcia, 2018). Regarding SQ, one study found that poorer social 
interaction and limited social skills have been linked with increases in sleep disturbances (Schreck 
et. al., 2004). As discussed further in this review, parent involvement may have more of an impact 
on health behaviors in youth with ASD compared to friend or peers.  
Parental influence on health behaviors in TD youth 
There has been an abundance of regarding how parents may influence health behaviors in 
their TD children. One study found an association between parent and child BMI, particularly for 
overweight females (Baker et. al, 2018). There also has been a lot of research that provides 
evidence for the importance of parent support and this has been shown to be a key factor in 
encouraging PA participation in TD youth (Brown et. al, 2020 ; Yao & Rhodes, 2015). For 
example, a study by (Garcia et. al.,2016) reported that both parent support and parent participation 
in PA was positively linked with PA levels in TD youth. Similarly, there was a positive association 
regarding ST levels between parents and their TD children (Garcia et. al., 2016). Although less is 
known regarding parental influence on SQ in TD youth, family stress has consistently been linked 
with poorer SQ in TD youth (El-Sheikh & Kelly, 2017). Additionally, there has been evidence that 
parenting style is a factor that affects sleeping outcomes for TD children. Previous studies found 
that parents with a more laid-back approach to bedtime was a risk factor for children to have sleep 
problems (Reid et. al., 2009; Hall et. al., 2007; Coto et. al., 2018; Staple et. al., 2015). Lastly, poor 
relationship 
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with parents and a lack of perceived family bedtime norms was linked with poorer SQ in TD 
populations (Belmon et al., 2020).  
Parental influence on health behaviors in youth with ASD 
Research regarding parental influence on youth with ASD has been much more limited 
despite the importance of parental support for other types of activities in this population (Brown 
et. al., 2020; Kowalchuk & Crompton, 2009). For example, there has been a strong influence found 
in parent support for therapy and education that may help with social outcomes in adolescents with 
ASD (Smith et al., 2017). Additionally, in one study, it was found that parents may use television 
as a means of distraction for their child and claimed that it took less supervision than participation 
in sports (Nally et. al., 2000). 
  There has been speculation that parent support for health behaviors may play a larger role 
in ASD populations compared to TD youth, due to the additional support needed from parents in 
other aspects of daily activities. There have been a few studies that have reported a positive link 
between parental support for PA and increased PA participation in youth with ASD (Healy & 
Garcia, 2018), however in this population, no studies have examined links between actual parent 
health behavior and their child’s health behaviors. As parent modeling of behavior has been 
identified as an evidence-based practice for modifying behaviors in youth with ASD, it is 
imperative that further research focuses on the associations between parent and child health 
behaviors in this population.
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Summary of literature 
Overall, youth with ASD consistently demonstrate poorer health behaviors compared to 
TD youth, which emphasizes the need to identify the significant factors associated with PA, ST, 
or SQ. There are individual, environmental, and social factors that can either increase or decrease 
PA, ST, or SQ. Research on factors that affect health behaviors in youth with ASD have been 
much more limited than, it has been in TD youth. Parental influences on PA in TD youth and ASD 
youth are important, but there is a gap in the literature for youth with ASD. To date, there has been 
no research that has addressed the association between parent and child PA, ST, or SQ in youth 
with ASD. Therefore, the purpose of this study is to determine if there is a correlation between 
parental influence and these health behaviors in youth with ASD.  It is hypothesized that there will 











Study design and Setting 
This cross-sectional study was conducted at a private school located in Central Florida that 
enrolls youth with Autism Spectrum Disorder (ASD). All youth enrolled at this private school have 
received a formal diagnosis of Level 1 (high functioning) ASD by a physician. 
 Description of Sample 
There were approximately 15 child/ parent pairs in the current study. To be included in the 
study, the child had to meet the following criteria: 1) between the ages of 6-17, 2) currently 
enrolled at the school site; 3) free of any violent behaviors that might cause harm to other 
participants, 4) free of any severe mental disorder that may limit their ability to participate in the 
study, 5) free of any serve physically disability that may prevent them from participating in the 
study, and 6) able to wear a wrist accelerometer over a 7-day period.  
Recruitment  
Investigators gave a PowerPoint presentation on the current study to parents of eligible 
children on a parents’ night, which is held monthly. Following the presentation, parents were 
encouraged to ask questions regarding the study procedures. Interested parents were then given a 
consent form to read over and sign. Once parent consent was given, the investigators presented the 
study to the child, and obtained child consent. While at the private school site and once all the 
consent forms were completed, accelerometers were given to each parent/child. After, the 7-day 
period the participants returned to the private school site and the devices were collected. All 





Parents in the study were asked to complete a 6-item demographic questionnaire. The items 
on the questionnaire inquired about their child’s age, gender, race/ethnicity, age of diagnosis, 
current medications, and presence of any additional health conditions.  
Parent and Child PA 
Objectively measured PA. Both children and parents were asked to wear an Actigraph 
GT9X Link accelerometers (ActiGraph LLC, 2020). These accelerometers can detect normal 
human motion, while filtering out any high frequency vibrations that may artificially increase the 
movement detected (Troiano, 2008). Both children and parents were asked to wear the device on 
their non-dominant wrist over a seven-day period, only removing for water-based activities (e.g. 
swimming). These devices have been validated in both child (Evenson, 2008) and adult 
populations (Troiano, 2008). Accelerometer data is collected in 1-minute epochs and collapsed 
into counts per minute (CPM). In child participants, using the validated algorithm (Evenson ,2008), 
the CPM cutoff points are as follows: sedentary behavior (≤100 CPM); light intensity PA (1010-
2996 CPM); and MVPA (> 2296 CPM). Similarly, in adults using the validated algorithm 
(Troiano, 2008), the CPM cutoff points are as follows: sedentary behavior (<100 CPM); light 
intensity PA(101-2019; 2020-5998 CPM); MVPA (> 5999 CPM).  Children who accumulate an 
average of 60+ minutes of MVPA, and parents who accumulate 30 minutes of MVPA per will be 
classified as “meeting MVPA recommendations” (CDC,2018).
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Subjectively measured PA.  Parents were asked to report both their own and their child’s 
PA. They were asked the question ‘during the past week, on how many days did  you/your child 
exercise, play a sport, or participate in PA for at least 60 min that made you/your child sweat or 
breath hard?’.  If needed, examples were available and included: ‘active sports such as baseball, 
softball, basketball, swimming, soccer, tennis, or football; riding a bike or roller-skating; walking 
or jogging; jumping rope; gymnastics; and active dance such as ballet.’ The responses ranged from 
0 to 7 days. This measure has been used in prior research, which used the National Survey of 
Children’s Health (NSCH) data to examine PA behaviors in youth with ASD (McCoy et. al., 
2016).  
Sleep quality 
Objective sleep assessments. Both sleep duration and sleep efficiency were assessed by the 
Actigraph GT9X accelerometers for both children and parents. A validated sleep algorithm (Sadeh, 
Sharkey, & Carskadon, 1994) was applied to the data to calculate several components of sleep 
quality for the children. School aged children and adolescents that get 8-10 hours of sleep per night 
were classified as “meeting sleep recommendations” (Hirshkpwitz et. al., 2015). For parents, a 
different algorithm must be used (Cole et. al., 1992). For adults to be classified as “meeting sleep 
recommendations” they must have 7-9 hours (Hirshkpwitz et. al., 2015). To be classified as an 
“efficient sleeper” the participant must spend 85% of his/her total time in bed asleep (Javahari et. 
al., 2008). Sleep efficiency can be defined as the ratio of total sleep time (TST) and the time lying 
in bed (TIB) (Reed et. al., 2016).
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Sleep Logs. Parents were asked to complete a sleep log for both themselves and their child 
over a seven-day monitoring period. The sleep log asked parents to fill out the following 
information for each day of the monitoring period: 1) Time they went to bed each night; 2) Time 
they fell asleep; 3) Time they got out of bed; 4) Did they wear their accelerometer during the night; 
and 5) was there anything unusual about the sleep period(e.g. illness that kept parent awake). 
Screen-time  
Screen-time Survey. Parents were asked to complete a previously validated screen-time 
questionnaire that asks, “in your free time on an average weekday, (Monday-Friday), how many 
hours do you spend doing the following activities?” (Utter et. al., 2003). These activities included 
watching television/DVDs/videos, using a computer, and videogames (Xbox/Play-Station/other 
electronic games). The parents were also asked to rate the amount of time engaged in these 
activities during a weekend day. The 7-response option ranged from “0 hours” to “5+ hours”. The 
total sum of weekday and weekend hours was then divided by 7, and the hours were converted to 
total minutes of daily screen time, so that the value would be comparable to activity levels. Parents 
then completed the same survey for their child. To be classified as “meeting screen time 
recommendations” both parents and children were required to have a total screen time of 120 





Frequencies and descriptive statistics were ran for all parent and child activity variables. 
Wear-time compliance was also calculated for all accelerometer data. Person correlations were 
used to examine the association between parent and child PA, ST, and SQ. Additionally, chi-square 
analyses were conducted to compare differences in meeting recommendation levels between 
parents and children. All analyses were conducted using SAS analysis software version 9.4 with 





A total of 14 participants were recruited to take part in this study. A majority of the 
participants were male (83%) and were classified as being White (67%). Ten of the 14 participants 
(83%) had a co-occurring diagnosis (in addition to ASD). Table 1 displays the participant 
characteristics.  
Table 1: Participant characteristics (n=14) 
Variable  N (%)  Mean (SD)  
Male  10 (83%)   
White  8 (67%)   
Age   13.17 (2.03) 
Age of diagnosis   3.58 (2.32)  
Overweight 4 (33%)   
Additional diagnosis  10 (83%)  
Currently on medication 8 (67 %)   
  
Comparisons between parents and children by activities variables  
Parents reported participating in fewer days of PA compared to their children (3.88 days 
vs. 5.58 days, p < -0.0001). Additionally, parents also reported participating in fewer minutes of 
weekend PA compared to their children (34.17 minutes vs. 59.17 minutes, p=0.005). There were 
no significant differences in subjectively measured weekday PA or objective measures of PA 
between parents and children. Table 2 displays activity variables for both parents and children. 
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Table 2: Activity variables 
Activity variables  Parents  Children  p-value  
PA days (days/week)-self-
report 
3.88 (1.15)  5.58 (1.29)  0.001 
Wkday PA (min/day)- 
self-report 
57.08 (95.81)  47.08 (21.48)  0.71  
Wkend PA (min/day)- 
self-report 
34.17 (20.32)  59.17 (30.59) 0.005  
LPA (min/day) 371.96 (171. 21)  337.58 (165.14)  0.94  
MVPA(min/day) 23.22 (47.98)  24.45 (37.97)  0.8 
Wear time (days) 5.31 (1.49) 5.46 (1.56)  0.69 
*PA: physical activity; LPA: light physical activity; MVPA: moderate-to-vigorous physical activity 
Comparisons between parents and children by sedentary variables   
There were no significant differences in any of the ST or SB variables between parents and 
children. Table 3 displays sedentary variables for both parents and children.  
Table 3: Sedentary variables 
Sedentary behavior  Parents  Children  p-value  
Wkday ST (min/day) 
 
106.67 (69.62)  81.25 (48.06)  0.33  
Wkend ST (min/day) 
 
122.08 (80.21)  175.42 (131.63)  0.09  
SB (min/day) 
 
455.93 (186.96)  365.14 (172.78) 0.18  
*ST: screen time; SB: sedentary behavior  
Comparisons between parents and children by sleep variables  
The average sleep duration for children was significantly higher than the average sleep 
duration for parents (8.79 hours vs. 6,62 hours, p=0.004). There were no differences in objective 
sleep variables observed. It should be noted that the sleep variable data reflects 12 participants and 
not 14 because of non-compliance accelerometer wear. Table 4 displays sleep variables for both 
parents and children.  
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Table 4: Sleep variables 
Sleep variables  Parents  Children  p-value  
Hours duration  
 
6.62 (1.11)  8.79 (1.16)  0.004 
Minutes asleep  
 
355.13 (56.62)  401 (52.15)  0.07 
Efficiency  
 
86.74 (4.77)  78.79 (7.02)  0.09 
*Sleep Efficiency- % of time asleep compared to the total amount of time in bed 
Correlations between parents and children PA levels 
There were significant correlations between objectively measured MVPA (r= 0.71, p=0.007) and 
LPA (r=0.77, p=0.002). Additionally, there was a significant correlation between self-reported 
weekend minutes of PA between parents and children (r=0.58, p=0.04). Table 5 displays the 
correlations of PA levels between parents and children.  
Table 5: Correlations in PA 
Variables  r-value  p-value  
Parent PA days & child PA days  
 
0.35  0.23 
Parent PA wkday & child PA 
wkday 
0.4  0.19 
Parent PA wkend & child PA 
wkend 
0.58 0.04  
Parent LPA & child LPA  0.77  0.002 
Parent MVPA & child MVPA 0.71 0.007 
*PA: Physical Activity; LPA: light physical activity; MVPA: moderate-to-vigorous physical activity  
Correlations between parents and children SB & ST  
There was a significant correlation between weekend screen time for participants and their 
parents (r=0.64, p=0.03). There were no other significant correlations that existed between the 
participation in SB and weekday ST. Table 6 displays the correlations between parent and children 
SB and ST. 
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Table 6: Correlations in SB & ST 
Variables  r-value  p-value  
Parent ST wkday & child ST wkday  0.03  0.92  
Parent ST wkend & child ST wkend  0.64  0.03  
Parent SB & child SB 0.19  0.53  
 *ST: Screen time; SB: Sedentary Behavior  
Correlations between parents and children SQ  
There were no significant correlations between parent-reported sleep duration, objectively 
measured minutes of sleep per night, and sleep efficiency for the parents and their children with 
ASD. Table 7 displays the correlations between parent and children SQ. 
Table 7: Correlations in sleep 
Variables  r-value  p-value  
Parent hours duration & child hours 
duration  
0.15  0.65  
Parent minutes asleep & child 
minutes asleep  
0.39  0.38  





The purpose of this paper was to determine whether there is a relationship between health 
behaviors of parents and children with ASD. It was hypothesized that there would be a significant 
association between physical activity, screen-time, and sleep quality in children with ASD and 
their parents. The results of this study partially supported our hypothesis in that PA and ST levels 
were found to have a moderate to strong association between children with ASD and their parents. 
No associations, however, were found for either subjective sleep duration or objective sleep 
quality. This is the first study, to our knowledge, that examines the parental influence on health 
behaviors in youth with ASD. While there was a single prior study that demonstrated the 
importance of parent support for PA in youth with ASD, no studies have examined the association 
between parent and child PA, SB, and SQ in this population.  
The findings in our current study are supported by research in TD populations. For 
example, a study by (Bringolf-Isler et. al.,2018) found that objectively-measured parent PA was 
associated with objectively-measured child PA. Although, self-reported PA hasn’t been as strongly 
linked between parents and their children, weekend PA has been found to be related between 
parents and children. Similar to youth with ASD, there has been research regarding the relationship 
between TD children’s levels of physical activity and parental support (Yao et. al, 2015). However, 




In TD populations, parents ST viewing has been found to influence the amount of ST 
viewing in their children (Lauricella et. al., 2015; Jago et. al., 2012). The current study found a 
correlation between weekend, but not weekday, self-reported ST in parents and their children. This 
finding has been supported by prior research in TD children where parent ST was linked with child 
ST, but only on weekend (Fuemmler, Anderson, & Masse, 2011). This may be due to week-day 
commitments, such as school and work, limiting the time parents and children have together. To 
our knowledge, there has not been any studies investigating the parental influence on SB in youth 
with ASD. However, some studies focused on SB and its influence in social settings (Schenkelberg 
et. al., 2017).  
Interestingly, the findings from the current study on sleep quality are in contrast to sleep 
research in TD populations. In a recent study in TD youth, a significant association between 
parents who reported low levels of sleep quality and poor sleep schedules in TD children. (Belmon 
et. al., 2020). Although, it did not examine the correlation between parent and child SQ, (Clesi 
et.al.,2018) reported that SQ in youth with ASD, similarly to TD populations, was positively linked 
with consistent bedtime routine. Although the reasons for the contrast in the association of SQ in 
youth with ASD compared to TD youth is unknown, it could be speculated that perhaps the poor 
sleep quality typically experienced by the ASD population may play a role in these findings. As 
(Baker et. al., 2013) found, children with ASD were three times as likely to report a sleep 
disturbance compared to TD youth. Additionally, one recent study found that parent daytime 
behaviors may have significant relationship with child 
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sleep (Cimon-Paquet, Tetrault, & Bernier, 2019). Therefore, future studies may need to focus on 
relationships between daytime parent behaviors and subsequent child sleep.  
Strengths and Limitations 
The current study had a number of strengths. This was the first study to examine the 
relationship between child and parent PA, SB, and SQ in a young ASD population. Additionally, 
PA, SB, and SQ were measured by both subjective and objective assessment measures. The 
subjective activity was also split into weekday and weekend averages to compare whether any 
relationships between parent and child may differ by time of the week. However, there were also 
some limitations that should be discussed. First, the sample size was small in the current study. 
Although, the results of this study demonstrate a correlation between the health behaviors of 
parents and youth with ASD, we cannot determine causal factors for this relationship. 
Additionally, it is unknown what mechanisms took place that may have led to the correlation 
between activity levels in children with ASD and their parents. For example, were parents 
modeling activity behavior or was their co-participation in physical activity or ST? The majority 
of participants were white males, and although males have a 4:1 greater likelihood of receiving an 
ASD diagnosis, these results may not be generalizable to other populations. Additionally, it should 
be noted that the duration of the study was short and that longitudinal designs may be warranted. 
Finally, parents were not as compliant as their children in wearing the accelerometer through the 
night, which may partially account for the lack of relationship in SQ between parents and their 
children. Only nine of the fourteen participants were compliant in wearing the 
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accelerometer through the night. Therefore, it is imperative to devise approaches that may 
increase wear-time compliance in both children and their parents.  
Future directions 
In the future, the use of a prospective cohort design may be critical to assess temporality. 
The addition of a qualitative aspect in future studies may allow us to determine the mechanisms 
by which parent and child activity are related (e.g. co-participating in activity).  Lastly, once there 
is more information regarding causal mechanisms, more effective interventions to increase health 
behaviors in youth with ASD could be developed. Given prior evidence that indicated the 
importance of family for youth with ASD in other aspects of their life (e.g. social skill training), 
the use of family to promote health behaviors in this population may be critical(Hartley et. al., 
2015; Smith et. al., 2017).  
Conclusion 
The current study demonstrates that there is a relationship between physical activity and 
screen time between parent and their children with ASD. Physical activity was shown to have a 
similar relationship between parents and youth with ASD and in TD populations. As children with 
ASD tend to have poorer health habits, it is important understand the mechanisms that underlie 




American Academy of Pediatrics, Committee on Public Education (2001). Children, adolescents, 
and television. Pediatrics,107 (2): 423-426.  
American Psychiatric Assoication. (2013). Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5). American Psychiatric Publishing. https://books.google.com/books?id=-
JivBAAAQBAJ&printsec=frontcover&source=gbs_ge_summary_r&cad=0  
Angie, WS. Ip., Zwaigenbaum, L., Nicholas, D., & Sharon, R. (2015). Factors influncing autism 
spectrum disorder screening by community paediatricians. Paediatrics & Child Health. 20(5), e20-e24. 
https://doi.org/10.1093/pch/20.5.e20 
AntiGraph LLC. (2020). ActiGraph GT9X Link.  https://actigraphcorp.com/actigraph-link/ 
Baker, E., Richdale, A., Short, M., & Gradisar, M. (2013). An investigation of sleep patterns in 
adolescents with high-functioning autism spectrum disorder compared with typically developing 
adolescents. Developmental Neurorehabilitation. 16(3), 155-165. 
https://doi.org/10.3109/17518423.2013.765518 
Baker, K., Healy, S., Rice, D., Garcia, J. (2018) Adolescent Weight and Health Behaviors and 
Their Associations With Individual, Social, and Parental Factors. Journal of Physical Activity and Health, 
15(12), 912-917. https://doi.org/10.1123/jpah.2017-0279 
Bandini, L. G., Gleason, J., Curtin, C., Lividini, K., Anderson, S. E., Cermak, S. A., & Must, A. 
(2013). Comparison of physical activity between children with autism spectrum disorders and typically 
developing children. Autism, 17(1), 44–54. doi: 10.1177/1362361312437416 
Beets, M.W., Vogel, R., Forlaw, L., Pitetti, K.H., & Cardinal, B.J. (2006). Social support and 
youth physical activity: The role of provider and type. American Journal of Health Behavior. 30(3), 278–
289. doi:10.5555/ajhb.2006.30.3.278 
Beets, M.W., Pitetti, K.H., & Forlaw, L. (2007). The role of self-efficacy and referent specific 
social support in promoting rural adolescent girls’ physical activity. American Journal of Health 
Behavior.  31(3), 227-237. doi:10.5555/ajhb.2007.31.3.227 
Belmon, L. S., Busch, V., Stralen, M. M., Stijnman, D. P.M., Hidding, L. M., Harmsen, I. A., & 
Chinapaw, M. J.M.(2020). Child and Parent Perceived Determinants of Children’s Inadequate Sleep 
Health. A Concept Mapping study. International Journal of Environmental Research and Public Health. 
17(5), 1583. http://dx.doi.org/10.3390/ijerph17051583 
Bodfish, J.W., Symons, F.J,, Parker, D.E., & Lewis, M.H. (2000). Varieties of repetitive behavior 
in autism: comparisons to mental retardation. Journal of Autism and Developmental Disorders. 30(3), 
237-243. https://doi.org/10.1023/a:1005596502855 
Bremer, E., Crozier, M., & Lloyd, M. (2016). A systematic review of the behavioural outcomes 




Bringolf-Isler, B., Schlindler, C., Kayser, B., Suggs, L.B., Probst-Hensch, N., & Study Group 
S.(2018). Objectively measured physical activity in population-representative parent-child pairs: parental 
modelling matters and is context specific. BMC Public Health.18,1024. https://doi.org/10.1186/s12889-
018-5949-9 
Brodersen, N.H., Steptoe, A., Boniface, D.R., &Wardle, J. (2007). Trends in physical activity and 
sedentary behaviour in adolescence: ethnic and socioeconomic differences. British Journal of Sports 
Medicine. 41(3), 140-144.doi:10.1136/bjsm.2006.031138 
Bronfenbrenner, U. (1979). The ecology of human development: Experiments by nature and 
design. Harvard University Press. https://www.hup.harvard.edu/catalog.php?isbn=9780674224575 
Brown, D., Arbour-Nicitopoulos, K.P., Ginis, K. A.M., Latimer-Cheug, A.E., & Bassett-Gunter, 
R.L. (2020).Examining the relationship between parent physical activity support behaviour and physical 
activity among children and youth with autism spectrum disorder.Autism. 24(7), 1783-1794. 
doi:10.1177/1362361320922658 
Centers for Disease Control and Prevention. (2020). Autism Spectrum Disorder (ASD). U.S. 
Department of Health & Human Services. https://www.cdc.gov/ncbddd/autism/addm.html 
 Centers for Disease Control and Prevention. (2018) Community Report on Autism (ASD). U.S. 
Department of Health & Human Services. https://www.cdc.gov/ncbddd/autism/data.html  
Centers for Disease Control and Prevention. (2014). State Indicator Report on Physical Activity. 
U.S. Department of Health & Human Services. 
https://www.cdc.gov/physicalactivity/downloads/pa_state_indicator_report_2014.pdf 
Chu, C-H., Tsai, C-L., Chen, F-C., Sit, C. H.P., Chen, P-L., & Pan, C-Y. (2020) The role of 
physical activity and body-related perceptions in motor skill competence of adolescents with autism 
spectrum disorder. Disability and Rehabilitation. 42(10), 1373-1381. 
https://doi.org/10.1080/09638288.2018.1526334 
 
Chonchaiya, W., Nuntnarumit, P., & Pruksananonda, C. (2011). Comparison of television 
viewing between children with autism spectrum disorder and controls. Acta Paediatrica.100(7), 1033–
1037. doi:10.1111/j.1651-2227.2011.02166.x  
 
Cimon-Paquet, C., Tétreault, E., & Bernier, A. (2019). Early parent-child relationships and child 
sleep at school age. Journal of Applied Developmental Psychology. 64. 
https://doi.org/10.1016/j.appdev.2019.101057 
 
Clesi, C.D (2018). Sleep Disturbances in children with Autism Spectrum Disorder (Publication 
No. 10841420)[Master’s thesis, University of Alabama]. ProQuest Dissertations & Theses Global.  
 




Cortesi, F., Giannotti, F., Ivanenko, A., & Johnson, K. (2010). Sleep in children with autistic 
spectrum disorder. Sleep Medicine. 11(7), 659-664. doi: 10.1016/j.sleep.2010.01.010 
 
Coto, J., Garcia, A., Hart, K.C., & Graziano, P.A. (2018). The associations Between Disruptive 
Behavior Problems, Parenting Factors, and Sleep Problems Among Young Children. Journal of 
Developmental & Behavioral Pediatrics.39(8), 610-620. 
https://dx.doi.org/10.1097%2FDBP.0000000000000595 
 
Couturier, J., Speechley, K., Steele, M., Norman, R., Stringer, B., & Nicolson, R.(2005). Parental 
perception of sleep problems in children of normal intelligence with pervasive developmental disorders: 
prevalence, severity and pattern. Journal of the American Academy of Child Adolescent Psychiatry. 
44(8),815-822. doi: 10.1097/01.CHI.0000166377.22651.87  
 
Craggs, C., Corder, K., Sluijs, E. M.F., & Griffin, S.J. (2011). Determinants of change in physical 
activity in children and adolescents. American Journal of Preventive Medicine. 40(6), 645-658. doi: 
10.1016/j.amepre.2011.02.025 
 
Davison, K. K., & Lawson, C. T. (2006). Do attributes in the physical environment influence 
children’s physical activity? A review of the literature. International Journal of Behavioral Nutrition and 
Physical Activity. 3(1), 19–28. doi: 10.1186/1479-5868-3-19 
DaWalt, L.S., Greenberg, J.S., &, Mailick, M.R. (2018). Transitioning Together: A Multi-Family 
Group Psychoeducation Program for Adolescents with ASD and their Parents. Journal of Autism and 
Developmental Disorders. 48(1),251-263. https://doi.org/10.1007/s10803-017-3307-x 
Devnani, P.A. & Hegde, A.U. (2015). Autism and sleep disorders. Journal of Pediatric Neurosciences. 
10(4), 304-307. https://dx.doi.org/10.4103%2F1817-1745.174438 
 
Ding, D., Sallis, J. F., Kerr, J., Lee, S., & Rosenberg, D. E. (2011). Neighborhood environment 
and physical activity among youth: A review. American Journal of Preventive Medicine. 41(4), 442–455. 
doi:10.1016/j.amepre.2011.06.036 
 
El-Sheikh, M., & Kelly, R.J. (2017). Family Functioning and Children’s Sleep. Child 
Development Perspectives.11(4), 264–269. https://dx.doi.org/10.1111%2Fcdep.12243 
 
Evenson, K.R., Catllier, D.J., Gill, K., Ondrak, K.S., & McMurray, R.G. (2008). Calibration of 
two objective measures of physical activity for children. Journal of Sports Science. 26(14), 1557-1565. 
https://doi.org/10.1080/02640410802334196 
 
Fuemmeler, B.F., Anderson, C.B. & Mâsse, L.C. (2011). Parent-child relationship of directly 
measured physical activity. International Journal of Behavioral Nutrition and Physical Activity. 8(17). 
https://dx.doi.org/10.1186%2F1479-5868-8-17 
 
Garcia, J.M., Healy, S., & Rice, D. The Individual, Social, and Environmental Correlates of 
Physical Activity and Screen Time in Irish Children: Growing Up in Ireland Study. (2016). Journal of 
Physical Activity and Health.13(12),1285-1293. https://doi.org/10.1123/jpah.2015-0659 
30 
Garcia, J.M., Agaronov, A., Sirard J.R., Whaley, D., Rice, D.J., & Weltman, A. (2017). 
Psychosocial and Friend Influences on Objective Sedentary Behavior and Screen Time: A Mixed 
Methods Analysis. Journal of Physical Activity and Health. 14(3), 213-221. 
https://doi.org/10.1123/jpah.2016-0035  
 
Garcia, J.M., Leahy, N., Rivera, P., Brazendale, K., & Rice, D.J.(2019).The association among 
demographic factors, health behaviors and sleep quality in youth with Autism Spectrum Disorder. 
Disability and Health Journal. 13(3),100885.  https://doi.org/10.1016/j.dhjo.2019.100885  
 
Gehricke, J. G., Chan, J., Farmer, J. G., Fenning, R. M., Steinberg-Epstein, R., Misra, M., Parker, 
R. A., & Neumeyer, A. M. (2020). Physical activity rates in children and adolescents with autism 
spectrum disorder compared to the general population. Research in autism spectrum disorders. 70, 
101490. https://doi.org/10.1016/j.rasd.2019.101490  
 
Hall, W.A., Zubrick, S.R., Silburn, S.R., Parsons, D.E., & Kurinczuk, J.J. (2007). A model for 
predicting behavioural sleep problems in a random sample of Australian pre-schoolers. Infant and Child 
Development. 16(5). https://doi.org/10.1002/icd.527 
 
Harley, S.L., & Schultz, H.M. (2015). Support needs of fathers and mothers of children and 
adolescents with autism spectrum disorder. Journal of Autism and Developmental Disorders. 45(6), 
1636–1648. https://doi.org/10.1007/s10803-014-2318-0 
 
Healy, S., Aigner, C. J., Haegele, J. A., & Patterson, F. (2019). Meeting the 24-hr movement 
guidelines: An update on US youth with autism spectrum disorder from the 2016 National Survey of 
Children's Health. Autism research.12(6), 941–951. https://doi.org/10.1002/aur.2095 
 
Healy, S., & Garcia, J.  M.  (2018).  Psychosocial correlates of physical activity participation and 
screen-time in typically developing children and children on the Autism Spectrum. Journal of 
Developmental and Physical Disabilities. 31, 313–328. https://doi.org/10.1007/s10882-018-9642-9 
 
Healy, S., Msetfi, R., & Gallagher, S. (2013). ‘Happy and a bit nervous’: The experiences of 
children with autism in physical education. British Journal of Learning Disabilities.41(3), 222–228. 
https://doi.org/10.1111/bld.12053 
 
Healy, S., Haegele, J. A., Grenier, M., & Garcia, J. M. (2017). Physical activity, screen-time 
behavior, and obesity among 13-year olds in Ireland with and without autism spectrum disorder. Journal 
of Autism and Developmental Disorders.47(1), 49–57. https://doi.org/10.1007/s10803-016-2920-4  
 
Healy, S., Garcia, J. M., & Haegele, J. A. (2018). Environmental factors associated with physical 
activity and screen time among children with and without Autism Spectrum Disorder. Journal of Autism 
and Developmental Disorders. 50, 1572-1579 https://doi.org/10.1007/s10803-018-3818-0 
 
Healy, S., Nacario, A., Braithwaite, R. E., & Hopper, C. (2018). The effect of physical activity 
interventions on youth with autism spectrum disorder: A meta-analysis. Autism Research.11(6), 818–833. 
https://doi.org/10.1002/aur.1955 
 
Hickey, E.J., Bolt, D., Rodriguez, G., & Hartley, S.L. (2020). Bidirectional Relations between 
Parent Warmth and Criticism and the Symptoms and Behavior Problems of Children with Autism. 
Journal of Abnormal Child Psychology. 48,865–879. https://doi.org/10.1007/s10802-020-00628-5   
31 
 
Hirshkowitz, M., Whiton, K., Albert, S.M., Alessi, C., Bruni, O., DonCarlos, L., Hazen, N., 
Herman, J., Adams Hillard, P.J., Katz, E.S., Kheirandish-Gozal, L., Neubauer, D.N., O’Donnell, A.E., 
Ohayon, M., Peever, J., Rawding, R., Sachdeva, R.C., Setters, B., Vitiello, M.V., & Ware, J.C.(2015). 
National Sleep Foundation’s updated sleep duration recommendations: Final report. Sleep Health.  1(4), 
233–243. https://doi.org/10.1016/j.sleh.2015.10.004 
 
Jago, R., Fox, K. R., Page, A. S., Brockman, R., & Thompson, J. L. (2010). Parent and child 
physical activity and sedentary time: Do active parents foster active children? .BMC Public Health. 10, 
194. https://doi.org/10.1186/1471-2458-10-194 
Jago, R., Page, A.S., & Cooper, A.R. (2012). Friends and physical activity during transition from 
primary to secondary school. Medicine & Science in Sports & Exercise. 44(1), 111-117. 
https://doi.org/10.1249/mss.0b013e318229df6e 
Jago, R., Stamatakis, E., Gama, A., Carvalhal, I.M., Nogueira, H., Rosado, V., & Padez, C. 
(2012). Parent and child screen-viewing time and home media environment. American Journal of 
Preventive Medicine. 43(2),150-158. https://doi.org/10.1016/j.amepre.2012.04.012 
Javaheri, S., Strifer-Isser, A., Rosen, C.L., & Redline, S. (2008). Sleep quality and elevated blood 
pressure in adolescents. Circulation. 118(10),1034-1040. 
https://doi.org/10.1161/circulationaha.108.766410 
Jarrin, D.C., McGrath, J.J., Quon, E.C. (2014). Objective and subjective socioeconomic gradients 
exist for sleep in children and adolescents. Health Psychology. 33(3) 301–305. 
https://psycnet.apa.org/doi/10.1037/a0032924 
 
Jones, R. A., Downing, K., Rinehart, N. J., Barnett, L. M., May, T., McGillivray, J. A., 
Papadopoulos, N.V., Skouteris, H., Timperio, A., & Hinkley, T. (2017). Physical activity, sedentary 
behavior and their correlates in children with autism spectrum disorder: A systematic review. PLOS 
ONE.12(2), e0172482. https://doi.org/10.1371/journal.pone.0172482 
Kowalchuk, K., & Crompton, S. (2009). Living with disability series social participation of 537 
children with disabilities. Canadian Social Trends. 88, 63-72 
 
Lauricella, A.R., Wartella, E., & Rideout, V.J. (2015).Young childern’s screen time: The 
complex role of parent and child factors. Journal of Applied Developmental Psychology. 36,11-17. 
http://dx.doi.org/10.1016/j.appdev.2014.12.001 
Maitland, C., Stratton, G., Foster, S., Braham, R., & Rosenberg, M. (2013). A place for play? The 
influence of the home physical environment on children’s physical activity and sedentary behavior. 
International Journal of Behavioral Nutrition and Physical Activity. 10(1), 99–111. 
https://doi.org/10.1186/1479-5868-10-99 
Maskey, M., Warnell, F., Parr, J.R., Couteur, A.L., & McConachie, H. (2013). Emotional and 
Behavioural Problems in children with Autism Spectrum Disorder. Journal of Autism and Developmental 
Disorders.43,851-859. https://doi.org/10.1007/s10803-012-1622-9 
Matthews, K.A., Hall, M., & Dahl, R.E. (2014). Sleep in healthy black and white adolescents. 
Pediatrics.133(5),e1189-e196. https://doi.org/10.1542/peds.2013-2399 
32 
Mazurek, M. O., & Sohl, K. (2016). Sleep and behavioral problems in children with autism 
spectrum disorder. Journal of Autism and Developmental Disorders.46(6), 1906–1915. 
https://doi.org/10.1007/s10803-016-2723-7 
McCoy, S. M., Jakicic, J. M., & Gibbs, B. B. (2016). Comparison of obesity, physical activity, 
and sedentary behaviors between adolescents with autism spectrum disorders and without. Journal of 
Autism and Developmental Disorders. 46(7), 2317–2326. https://doi.org/10.1007/s10803-016-2762-0 
McCoy, S.M., & Morgan, K. (2020). Obesity, physical activity, and sedentary behaviors in 
adolescents with autism spectrum disorder compared with typically developing peers. Autism. 24(2).387-
399. https://doi.org/10.1177/1362361319861579  
Moore, M., Evans, V., Hanvey, G., & Johnson, C. (2017). Assessment of Sleep in Children with 
Autism Spectrum Disorder. Children. 4(8), 72. https://doi.org/10.3390/children4080072 
Must, A., Phillips, S. M., Curtin, C., Anderson, S. E., Maslin, M., Lividini, K., & Bandini, L. G. 
(2014). Comparison of sedentary behaviors between children with autism spectrum disorders and 
typically developing children. Autism. 18(4), 376–384. https://doi.org/10.1177/1362361313479039 
Must, A., Eliasziw, M., Phillips, S.M., Curtin, C., Kral, T. V.E., Segal, M., Sherwood, N.E., 
Sikich, L., Stanish, H.I., & Bandini, L.G. (2017). The Effect of Age on the Prevalence of Obesity among 
US Youth with Autism Spectrum Disorder. Childhood Obesity. 13(1), 25-35. 
https://dx.doi.org/10.1089%2Fchi.2016.0079 
Nally, B., Houlton, B., & Ralph, S. (2000). Researches in brief: The management of television 
and video by parents of children with autism. Autism. 4(3), 331–337. 
https://psycnet.apa.org/doi/10.1177/1362361300004003008 
Obrusnikova, I., & Miccinello, D. L. (2012). Parent perceptions of factors influencing after-
school physical activity of children with autism Spectrum disorders. Adapted Physical Activity Quarterly. 
29(1), 63–80. https://doi.org/10.1123/apaq.29.1.63 
Reid, G.J., Hong, R.Y., & Wade, T.J. (2009). The relation between common sleep problems and 
emotional and behavioral problems among 2- and 3-year-olds in the context of known risk factors for 
psychopathology. Journal of Sleep Research. 18(1). https://doi.org/10.1111/j.1365-2869.2008.00692.x 
Paquet, A., Olliac, B., Golse, B., & Vaivre-Douret, L.  (2016).  Current knowledge on motor 
disorders in children with autism spectrum disorder (ASD). Child Neuropsychology. 22(7), 763–794. 
https://doi.org/10.1080/09297049.2015.1085501 
Reed, D.L. & Sacco, W.P. (2016). Measuring Sleep Efficiency: What Should the Denominator 
Be?. Journal of Clinical Sleep Medicine. 12(2). https://doi.org/10.5664/jcsm.5498 
Richdale, A.L., & Schreck, K.A. (2009). Sleep problems in autism spectrum disorders: 
prevalence, nature, & possible biopsychosocial aetiologies. Sleep Medicine Reviews.13(6),403-411. 
https://doi.org/10.1016/j.smrv.2009.02.003 
Rönnlund, H., Elovainio, M., Virtanen, I., Matomäki, J., & Lapinleimu, H. (2016). Poor Parental Sleep 
and the Reported Sleep Quality of Their Children. Pediatrics.137(4), e20153425. 
https://doi.org/10.1542/peds.2015-3425 
33 
Sadeh ,A. (1994). Assessment of intervention for infant night walking: parental reports and 
activity-based home monitoring. Journal of Consulting Clinical Psychology. 62(1),63-68. 
https://psycnet.apa.org/doi/10.1037/0022-006X.62.1.63 
Sawka, K.J., McCormack, G.R., Nettel-Aguirre, A., Hawe, P., & Doyle-Baker, P.K. (2013). 
Friendship networks and physical activity and sedentary behavior among youth: systemized review. 
International Journal of Behavioral Nutrition and Physical Activity.10,130-139. 
https://doi.org/10.1186/1479-5868-10-130 
Schenkelberg, M.A., Rosenkranz, R.R., Milliken, G.A., Menear, K., & Dzewaltowski, D.A. 
(2017). Implications of social groups on sedentary behavior of children with autism: a pilot study. Journal 
of Autism Developmental Disorders. 47(4),1223-1230. doi:10.1007/s10803-017-3037-0 
Schreck, K. A., Mulick, J. A., & Smith, A. F. (2004). Sleep problems as possible predictors of 
intensified symptoms of autism. Research in Developmental Disabilities. 25(1), 57–66. 
https://doi.org/10.1016/j.ridd.2003.04.007 
Singh, G.K., Yu, S.M., Siahpush, M., & Kogan, M.D. (2008). High levels of physical inactivity 
and sedentary behaviors among US immigrant children and adolescents. Archives of Pediatric Adolescent 
Medicine.162(8),756-763. https://doi.org/10.1001/archpedi.162.8.756  
Smith, T., Iadarola, S., Mandell, D.S., & Kasari, C. (2017). Community-Partnered Research With 
Urban School Districts That Serve Children With Autism Spectrum Disorder. Academic Pediatrics. 17(6). 
doi: 10.1016/j.acap.2017.04.017 
Stanish, H., Curtin, C., Must, A., Phillips, S., Maslin, M., & Bandini, L. (2015). Enjoyment, 
barriers, and beliefs about physical activity in adolescents with and without autism spectrum disorder. 
Adapted Physical Activity Quarterly. 32(4), 302–317. https://doi.org/10.1123/apaq.2015-0038 
Stanish, H.I., Curtin, C., Must, A., Phillips, S., Maslin, M., & Bandini, L.G. (2017). Physical 
activity levels, frequency, and   type   among   adolescents   with   and   without   autism   spectrum 
disorder. Journal of Autism and Developmental Disorders.47(3), 785–794. 
https://dx.doi.org/10.1007%2Fs10803-016-3001-4  
Staples, A.D., Bates, J.E., & Petersen, I.T. (2015). IX. Bedtime routines in early childhood: 
Prevalence, Consistency, and Associations with Nighttime Sleep. Society for Research in Child 
Development. 80(1). https://doi.org/10.1111/mono.12149 
Strauss. R.S., Rodzilsky, D., Burack, G., & Colin, M. (2001). Psychosocial correlates of physical 
activity in healthy children. Archives of Pediatric Adolescent Medicine.155(8),897-902. 
https://doi.org/10.1001/archpedi.155.8.897 
Srinivasan, S. M., Pescatello, L. S., & Bhat, A. N. (2014). Current perspectives on physical 
activity and exercise recommendations for children and adolescents with autism spectrum disorders. 
Physical Therapy. 94(6), 875–889. https://doi.org/10.2522/ptj.20130157 
Troiano, R.P., Berrigan, D., Dodd, K.W., Mâsse, L.C., Tilert, T., & McDowell, M. (2008). Physical 





Utter, J., Neumark-Sztainer, D., Jeffery, R., & Story, M. (2003). Couch potatoes or French fries: 
Are sedentary behaviors associated with body mass index, physical activity, and dietary behaviors among 
adolescents? Journal of the American Dietetic Association.103(10),1298–1305. 
https://doi.org/10.1016/s0002-8223(03)01079-4 
Ekris, E.V., Altenburg, T. M., Singh, A. S., Proper, K.I., Heymans, M. W., & Chinapaw, M. J. M. 
(2016). An evidence-update on the prospective relationship between childhood sedentary behaviour and 
biomedical health indicators: A systematic review and meta-analysis. Obesity Reviews. 17(9), 
833–849. https://doi.org/10.1111/obr.12426 
 
Vaughn, B.E., Elmore-Staton, L., Shin, N., & El-Sheikh, M. (2015).Sleep as a support for social 
competence peer relations and cognitive functioning in preschool children. Behavioral Sleep Medicine. 
13(2),92-106. https://doi.org/10.1080/15402002.2013.845778 
 
Wilson, K.E., Miller, A.L., Bonuck, K., Lumeng, J.C., & Chervin, R.D. (2014). Evaluation of 
Sleep Education Program for Low-Income Preschool Children and Their Families. Sleep.  37(6), 1117-
1125. https://doi.org/10.5665/sleep.3774 
Yao, C.  A., & Rhodes, R.  E.  (2015).  Parental correlates in child and adolescent physical 
activity: A meta-analysis. International Journal of Behavioral Nutrition and Physical Activity.12(10). 
https://psycnet.apa.org/doi/10.1186/s12966-015-0163-y 
 
 
